VEGF regulates TRPC6 channels in podocytes.
Both, increased plasma concentrations of vascular endothelial growth factor (VEGF) and increased expression of transient receptor potential canonical type 6 (TRPC6) channels in podocytes have been associated with proteinuric kidney diseases. Now, we investigated the hypothesis that VEGF regulates TRPC6 in podocytes. TRPC6 messenger RNA (mRNA) and TRPC6 protein expression were analyzed in cultured podocytes after administration of VEGF165 using quantitative real-time reverse transcription-polymerase chain reaction and immunoblotting, respectively. YFP-tagged TRPC6 in podocytes was analyzed using confocal laser scanning microscopy. TRPC6-associated calcium influx was measured fluorometrically. Both, immunofluorescence and immunohistochemistry were performed in renal tissue from patients with diabetes mellitus and controls. Administration of VEGF165 to podocytes significantly increased TRPC6 mRNA expression and TRPC6 protein levels. The effects of VEGF165 were dose dependent and could be blocked by phosphoinositide-3-kinase inhibitors. In the presence of cycloheximide, an inhibitor of protein biosynthesis, we did not observe an effect of VEGF on TRPC6 protein levels, indicating the requirement of de novo protein synthesis. VEGF165 significantly increased TRPC6-mediated calcium influx in podocytes. Calcium influx was significantly lower in podocytes after gene knockdown using siRNA against TRPC6. Immunohistochemistry showed both increased TRPC6 channel protein and VEGF receptor type 2 (VEGFR-2) protein in podocytes from patients with diabetic nephropathy compared to control subjects. There was a significant association between VEGFR-2 mRNA and TRPC6 mRNA (n = 48; r(2) = 0.585; P < 0.0001) in human renal cortex. VEGF regulates TRPC6 in podocytes.